
C-A/AP/#144 
March 2004 

 
 
 

Results for intrabeam scattering growth rates 
for a bi-gaussian distribution 

 
 

George Parzen 
BNL 

 
 
 

 
 
 
 
 
 
 
 
 

Collider-Accelerator Department 
Brookhaven National Laboratory 

Upton, NY  11973 
 



������� ��� 	
���� �� �������	
� ������ �����
��� � � 	������	�
 �	���	��� 	�
 �

������ ������
���� !!" #$$%

&'()*+,)
-./0 1234 5/030 6407530 826 3.4 /1369: 49; 0<93346/1= =62>3. 69340826 9 : /?=9700/91 @/036/:73/21 A -.4 @46/B93/21 28 3.404 6407530 > /55 : 4=/B41 /1 9 873764 1234 A

CDEFGHIJEKGD
LMNO PQRS TNORO USOVTRO WQU RMS NPRUXY SXZ O[XRRSUNP\ \UQ]RM UXRSO WQU X YN^
\XVOONXP _NORUNYVRNQP ` LMS _SUNaXRNQP QW RMSOS USOVTRO ] NTT Y S \NaSP NP X WVRVUS
PQRS `

LMS YN^\XVOONXP _NORUNYVRNQP NO NPRSUSORNP\ WQU ORV_bNP\ RMS c QOONY NTNRb QW
VONP\ STS[RUQP [QQTNP\ NP defg ` hRV_NSO _QPS VONP\ RMS hfigjjk cUQ\UXZlmn NP_N[XRS RMXR NP RMS cUSOSP[S QW STS[RUQP [QQTNP\ o RMS Y SXZ _NORUNYVRNQP
[MXP\SO OQ RMXR NR _SaSTQc SO X ORUQP\ [QUS XP_ X TQP\ RXNT ]MN[M NO PQR _S^
O[UNY S_ ]STT Yb X \XVOONXP o YVR Z Xb Y S YSRRSU _SO[UNY S_ Yb X YN^\XVOONXP `
pSNP\ XYTS RQ [QZcVRS RMS SqS[RO QW NPRUXY SXZ O[XRRSUNP\ WQU X YN^\XVOONXP
_NORUNYVRNQP ]QVT_ YS VOSWVT NP [QZcVRNP\ RMS SqS[RO QW STS[RUQP [QQTNP\ o
]MN[M _ScSP_ [UNRN[XTTb QP RMS _SRXNTO QW RMS NPRUXY SXZ O[XRRSUNP\ `

rsIttKsD HKtEFKuIEKGD
pSWQUS _SvPNP\ RMS YN^\XVOONXP _NORUNYVRNQP o RMS \XVOONXP _NORUNYVRNQP ] NTT Y S
USaNS]S_ `
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� � �� �� � \NaSO RMS PVZYSU QW cXURN[TSO NP ������ o ]MSUS 	 NO RMS PVZYSU
QW cXURN[TSO NP X YVP[M ` 
QU X \XVOONXP _NORUNYVRNQP o � �� �� � TO \NaSP Yb

� �� �� � � m� �� l�� �� �� �n �m�
� � �� � �� � ��
�� � m��� �� ��� � � �� �� � ��� � � � � �� � � � ��� �� �� �� � � � � �� � � � � �� � � � ��� ��� �� � � � � � ���� � ����� � � ��� ��
�� � m��� �� � � � � �� � ��� � �  �� � ��  � � ���   � � ��  ��
�� � m�! �� �" � "# �� � m�! �$ ��� � � � ��� � ��
�� � m��� �

m�� �" � "# �� � �� ��� � � � ��� � ��
� � � !��!$��� � �!�!$�� � m��� �� �" � "# � �� � � � ��� � �
� � % ������ �� l�� �� �� �n
� � & � ��� ��� ���� ����' � ( �' �� � � � ) * � � �  � " ���

� NO RMS MQUN+QPRXT _NOc SUONQP ` � � � �� ��" ` () NP_N[XRSO XP XaSUX\S
QaSU XTT RMS cXURN[TSO NP X YVP[M `

rFG, E- FsE.t /GF s rsIttKsD HKtEFKuIEKGD
fP RMS WQTTQ] NP\ oRMS \UQ]RM UXRSO XUS \NaSP NP RMS dSOR gQQU_NPXRS hbORSZ o
]MN[M NO RMS [QQU_NPXRS ObORSZ ZQaNP\ XTQP\ ] NRM RMS YVP[M ` 0 UQ]RM UXRSO
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XUS \NaSP WQU ( � '� � ) ` 
UQZ RMSOS QPS [XP [QZcVRS RMS \UQ]RM UXRSO WQU( �' ) VONP\ RMS USTXRNQPO \NaSP XR RMS SP_ QW RMNO PQRS `
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� lm � �� �� ���� ��� �� n
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LMS NPRS\UXT QaSU ��� NO XP NPRS\UXT QaSU XTT c QOONY TS aXTVSO QW RMS USTXRNaS
ZQZSZRVZ WQU XPb R]Q cXURN[TSO NP X YVP[M `�� � �� XUS RMS Y SRX XP_ \XZZX
[QUUSOcQP_NP\ RQ � � o RMS [SPRUXT Z QZ SZRVZ QW RMS YVP[M NP RMS kXYQUXRQUb
gQQU_NPXRS hbORSZ ` � � ��LMS XYQaS �^_ NZ SPONQPXT NPRS\UXT [XP Y S US_V[S_ RQ X �^_NZ SPONQPXT NP^
RS\UXT Yb NPRS\UXRNP\ QaSU �� � XP_ VONP\ ��� � �� �� � �� �"*������ `
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� � �� � � � � � ��� � ��� ��� l� �� �� �� � ����� � � �� � � �� n� � � ��� ��� � �� � ��� � � ��� ��� � �� � �� �� �� �
� K�rsIttKsD HKtEFKuIEKGD
LMS YN^\XVOONXP _NORUNYVRNQP ] NTT Y S XOOVZ S_ RQ MXaS RMS WQUZ \NaSP Yb RMS
WQTTQ] NP\ `� � �� �� � \NaSO RMS PVZYSU QW cXURN[TSO NP ������ o ]MSUS 	 NO RMS PVZYSU
QW cXURN[TSO NP X YVP[M ` 
QU X YN^\XVOONXP _NORUNYVRNQP o � �� �� � TO \NaSP Yb

� �� �� � � � �� m�� �� l��� �� � � �n � � �� m� � �� l�� � �� �� � ���
fP RMS vUOR \XVOONXP oRQ vP_ � � � �� RMSP NP RMS S�cUSOONQPO WQU � � � o \ NaSPXYQaS WQU RMS \XVOONXP _NORUNYVRNQP o UScTX[S ��� � ��� � ��� Yb ���� � ���� � ���� ` fP RMS
OS[QP_ \XVOONXP o NP RMS S�cUSOONQPO WQU � � � o UScTX[S ��� � ��� � ��� Yb ���� � ��� � � ���� `fP X__NRNQP ` � � � � � � � ` LMNO YN^\XVOONXP MXO � cXUXZSRSUO NPORSX_ QW RMS
RMUSS cXUXZSRSUO QW X \XVOONXP `

rFG, E- FsE.t /GF s � K� rsIttKsD HKtEFKuIEKGD
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S�cUSOOS_ XO XP NPRS\UXT ]MN[M [QPRXNPO � RSUZ O o SX[M QW ]MN[M NO ONZ NTXU
RQ RMS QPS RSUZ NP RMS USOVTRO WQU RMS \XVOONXP _NORUNYVRNQP ` LMSOS RMUSS
RSUZ O Z Xb Y S \NaSP X ONZ cTS NPRSUc SURXRNQP ` LMS vUOR RSUZ UScUSOSPRO RMS
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RMS vUOR \XVOONXP WUQZ RMSZ OSTaSO o RMS OSQP_ RSUZ RMS [QPRUNYVRNQP _VS RQ
RMS O[XRRSUNP\ QW RMS � � cXURN[TSO QW RMS OS[QP_ \XVOONXP WUQZ RMSZ OSTaSO o
XP_ RMS RMNU_ RSUZ RMS [QPRUNYVRNQP _VS RQ RMS O[XRRSUNP\ QW RMS � � cXURN[TSOQW RMS vUOR \XVOONXP WUQZ RMS � � cXUR[TSO QW RMS OS[QP_ \XVOONXP `
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